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[57] ABSTRACT 

These device and method for adjusting the value of the 
chromatism and distortion aberrations in an optical 
system, notably for color television cameras, by using a 
diascope from which a color image is injected into the 
optical system, comprises an assembly of at least four 
prismatic blades forming two optically parallel groups 
of variable thickness, each group comprising two such 
blades, the blades consisting of transparent materials 
having the same index of refraction and the same index 
of dispersion of the blades of the same group, but a 
different index of dispersion for each group, with con- 
trol means for varying the thickness of each group 
while preserving a constant total thickness. 

4 Claims, 3 Drawing Figures 
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DEVICE AND METHOD FOR ADJUSTING THE 
VALUE OF CHROMATTSM ABERRATIONS IN AN 
OPTICAL SYSTEM, NOTABLY FOR TV CAMERAS 

5 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

This invention relates to a device and a method for 
adjusting to a predetermined value the chromatism 
aberrations, independently of any other aberrations, 
notably for the adjustment of color television cameras, 
by using a diascope. 

2. DESCRIPTION OF THE PRIOR ART 

At present, it is possible to construct optical combina- 
tions having theoretically predetermined residual val- 
ues of chromatic and distortion aberrations. These chro- 
matism and distortion values are obtained by construc- 
tion with a certain degree of tolerance. It is one object 
of this invention to provide adjustment method and — 
means for compensating this tolerance. 

On the other hand, in variable-power optical combi- 
nations the value of the residual chromatism and distor- 
tion aberrations, as well as of their tolerance, are vari- 
able. It is another object of this invention to provide ^ 
means affording a variable adjustment as a function of 
power so that the residual chromatism aberrations and 
on the other hand their tolerances can be corrected. 

SUMMARY OF THE INVENTION 

30 

To this end, the device according to this invention 
consists of an assembly comprising at least four pris-. 
matic blades forming two parallel groups including 
each two blades and having variable thicknesses, said 
blades consisting of transparent materials having a same 35 
refractive index and a same index of dispersion for each 
group of prismatic blades, but a different index of dis- 
persion for each group, control means being also pro- 
vided for varying the thickness of each group while 
preserving a constant total thickness thereof. 40 

Thus, as will be explained presently, it is possible to 
adjust the chromatism aberrations by varying the thick^ 
ness of each group of blades in the device of this inven- 
tion. Preferably, this device may also comprise, in com- 
bination, a system for adjusting likewise the distortion 45 
aberrations of the same optical system. This adjustment 
system may consist in this case of a single or double lens, 
disposed in the image plane or in close vicinity thereof, 
and associated with means for causing the movement of 
translation of the system along the optical axis. Conse- 50 
quently, the distortion of the corresponding optical 
system can be modified by means of this movement of 
translation. 

This device may be used notably for neutralizing the 
variations in chromatism and distortion aberrations 55 
which occur when varying the focal length in a variable 
focal-length lens system. 

However, as will be explained more in detail pres- 
ently, the device of this invention may also be used for 
carrying out a novel method of adjusting a color televi- 60 
sipn camera by injecting an image produced by a dia- 
scope. 

Other characteristics and advantages of the device of 
this invention will appear as the following description 
proceeds with reference to the attached drawing illus- 65 
trating diagrammatically a preferred form of embodi- 
ment of the invention, given by way of illustration, not 
of limitation. 



BRIEF DESCRIPTION OF THE DRAWING 

FIG, 1 is a diagrammatic side-elevational and sec- 
tional view of the device of this invention/intended for 
adjusting the chromatism aberrations of an optical sys- 
tem; 

FIG. 2 is a similar view showing a modified form of 
embodiment of the device, and 

FIG. 3 is a diagrammatic view showing another form 
of embodiment of the device of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As already mentioned in the foregoing, the purpose 
of the device according to this invention is to set the 
value of the chromatism aberrations of an optical sys- 
tem, for example a taking lens system of which only the 
last lens 1 is shown in FIG. 1. This device, disposed 
beyond this optical system, comprises in this example 
two groups of prismatic blades, each group consisting 
of a pair of prismatic blades 2a, 26 and 3a, 36, respec- 
tively. Each blade has a triangular cross-section and in 
a same group the two corresponding blades are juxta- 
posed with their adjacent inclined faces disposed 
obliquely in relation to the optical axis XY of the optical 
system 1. On the other hand, their opposite faces extend 
at right angles to this axis. 

Thus, the two groups of blades are parallel to each 
other and their input faces 4a are perpendicular to the 
optical axis XY. The same applies to their output faces 
4b. 

However, it would not constitute a departure from 
the basic principles of the invention to use in each group 
two prismatic blades having different vertex angles, 
provided that also the indices of refraction have differ- 
ent values, so as to obtain, through the combination of 
these two prismatic blades, an optically parallel group. 
In this case, only one of the two opposites faces will be 
perpendicular to the axis. 

The prismatic blades of the two groups are movable 
in directions at right angles to the optical axis XY and 
the arrangement is such- that the two blades of a same 
group can be moved toward each other. However, the 
movements take place in opposite directions for the 
blades of the two groups, so that the thickness of the 
two groups can be modified but the total thickness of 
the assembly remains constant. 

Thus, as illustrated in the example of FIG. 1, the two 
blades 2a and 3a are each rigid with a toothed rack 5a, 
6a meshing with a common driving pinion 7a, thus 
imparting equal and concomittent movements to these 
two blades, but in opposite directions, as shown by the 
arrows Fl and F2, respectively. The two blades 26 and 
36 are also provided with similar toothed racks 56 and 
66 meshing with a common driving pinion 76, whereby 
each blade is moved in a direction opposed to that of the 
blade pertaining to the same group. 

Each group of prismatic blades consists of glass hav- 
ing the same refractive index and the same index of 
dispersion. Yet, on the other hand the index of disper- 
sion differs for each group. Thus, the blades of the first 
group may be made of flint glass and the blades of the 
second group 3 of borosilicate glass. 

With the arrangement contemplated, the total optical 
thickness corresponding to the passage through the two 
groups of blades remains constant for the central wave- 
length of the light spectrum involved. However, since 
the optical thickness for each wavelength is dependent 
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upon the index of refraction n of the glass through wavelength. However, by modifying the thicknesses of 

which the light beam is caused to pass, equivalent paths the two groups of blades 2 and 3, it is possible to vary 

will be obtained which vary (according to the wave- the optical thicknesses for the three wavelengths of the 

length) as a function of the thicknesses el and e2 of the above-described example, so that these thicknesses may 

two groups concerned. 5 assume any value with respect to each other in order to 

In fact, considering for example wavelengths such as modify the posit i on of the corresponding images. More- 

450 nm 550 nm and 640 nm, we have: over> with tnis arrangement, the image dimensions in 

the various colors may be adjusted, provided that the 

, «' , > „ *^ _ „ beams issuing from the centre of the pupil be inclined in 

.1 (450) ,1 (650) nl (450) nl (650) 10 tQ £ optica| ^ ^ depthK)f . field 

since nl (450)-nl (650)>n2 (450)-n2 (650). (linked to the numeric aperture of the system) affords a 

In these inequalities, el and e2 designate the variable longitudinal shift between the images without impairing 

thicknesses of the two groups through which the light the,r q uantv - 

beam is caused to pass, and nl and n2 the indices of , 5 Due to ,ts inherent advantageous features, the device 

refraction of the blades forming these two groups. according to this invention can be used in many applica- 

Under these conditions, if the thicknesses el and e2 are tions pertaining to different fields, 

modified, the discrepancy between the values of the One of the advantageous applications of this device 

two above-mentioned inequalities increases and the consists in utilizing it in variable-focus lens systems for 

images produced at wavelengths 450 nm and 650 nm are 20 compensating variations in the chromatism and distor- 

located at different points. tion aberrations caused, in this system, by the focus 

On the other hand, the image corresponding to the variation. For this purpose, it is possible to use an ad- 
central wavelength of the spectrum remains stationary. justment device of the type illustrated in FIGS. 1 and 2. 

Preferably, the device of this invention is associated However, the chromatism may be corrected in a vari- 

with another device capable of causing likewise the 25 aD i e fashion as a function of the focal length, by adding 

variation of distortion aberrations. In this specific form a me chanism coupled to the means controlling the focal 

of embodiment, illustrated diagrammatically in FIG. 2, length variations 

there is also provided beyond the two groups of pris- Given a 10 _ mm thickness variation, and by using glass 

matic blades disignated by the general reference numer- materialg hflvi ^ d constxingenc[eSf it is 

als 2 and 3, a movable optical element designated in correct di of the ^ of 100 

general by reference numeral 8 and located in the image r . , _, , 4 . flL 

plane 9 or in close vicinity thereof. This optical element ™ cron * l > md a modulation of the differences on erther 

8 may consist of a lens 5 or a double lens, as in the of * he **** ™r*?*f of spectrum may be 

example illustrated. obtained by using a third blade made from a glass com- 

This element 8 exerts a predominant action on the position having different properties, 

distortion of the image produced on the plane* There- 35 However, as already mentioned in the foregoing, 

fore, it is only necessary to move this element in one or another particularly interesting application of the de- 

the other direction for modifying the value of this dis- vice of this invention lies in the adjustment of view . 

tortion. taking cameras for color television. Besides, with the 

FIG. 3 illustrates another form of embodiment of the device of this invention it is possible in this specific case 
chromatism aberrations adjustment device of this inven- 40 to carry out a new adjustment method, 
tion. As in the form of embodiment shown in FIG. 1, In connection with color television, it may be remera- 
this device comprises two groups of movable prismatic bered that it comprises essentially a three-color scan- 
blades designates in general by the reference numerals 2 ning of the images from the image of a lens system 
and 3. The two relevant blades of each group consist of (preferably of the variable focus type), by decomposing 
glass having a same refractive index and the same dis- 45 same into three images colored by means of dichroic 
persion index, but this dispersion index differs for each mirrors. 

group. The arrangement is on the other hand the same However, the perfect superposition of these three 

as in the case shown in FIG. 1, in that the blades of the images formed on each one of the three tubes must be 

two groups are movable in opposite directions so that checked periodically. One of the methods used for this 

the thickness of each groups be variable, while preserv- 50 purpose consists in utilising a real pattern or definition 

mg a constant total thickness. However, in contrast to chart ^ to take a view thereof in order to compare the 

the case illustrated in FIG. 1, the two groups of pris- { s obtained through the comp iete optical chain of 

matic blades 2 and 3 are not disposed in the path of the ^ ^ which comprises the lens system (prefer- 

rnain beam 10 issumg from the optical system 1. In fact, M Qf ^ focus } and ^ trid|Iome m . 

in the present case, these two groups of blades are dis- 55 . J T r i 

Z" JT \tT c j « *i r*u- u tu- ning separating means. However, a known inconve- 
posed in the path of a deflection 11 of this beam. This . ° * . . ° , . . . . . 
deflection is obtained by adding a pair of dichroic mence <* ^ method is tha tit is excessively time-rob- 
blades 12 and 13 located in close vicinity of the lens bing and requires breaks in the television emission^ 
system 1 and in close vicinity of the image plane g, ™ ercf °' e * 11 r would be mor f advantageous to have 
respectively, according to the specific case contem- 60 the possibility of injecting a color picture produced by 
plated, the optical element 8 providing the necessary a diascope into the optical chain of the camera. How- 
distortion adjustment. Thus, the central wavelength of ever » U P to now * has not been possible to use this 
the spectrum is transmitted directly along the path 10 of picture for making the above-defined adjustment, for it 
the main beam, while the endmost wavelengths follow did not ta ^ e in to account the chromatism and distortion 
the deflection path 11 so that they pass through the two 65 aberrations produced by the complete chain of the ap- 
blade groups 2 and 3. paratus. 

Now, these two paths are obtained by using materials Now the adjustment device of this invention is so 

such that the optical paths be equal for the central designed that it permits of so to say "pairing 1 * the chro- 
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matism and distortion aberrations of the diascope with present invention is characterized by several important 

those of the optical chain of the view taking apparatus. advantages in comparison with prior art methods. 

In this respect, the use of a chromatism and distortion Without further analysis, the foregoing will so fully 

aberrations adjustment device comprising two groups reveal ® st of the P resent invention that others can, 

of prismatic blades will not be described by way of 5 b * ° urr ? nt k*wtedge, readily adapt it for the 

^^inU in ffcic various applications without omitting features that, 

^ ki ' a 1 r 1 u r ■ a from the standpoint of prior art, fairly constitute essen- 

the blades of the first group have a refractive index M characteristics of th F e generic or * pecific aspects of 

nd = 1.69 and a constringency d=31; (his i nve „tion and, therefore, such adaptations should 
and the blades of the second group have a refractive i0 and are intended to be comprehended within the mean- 
index nd= 1.69 and a constringency d=59. faig and range of equivalence of the following claims. 

If el (thickness of the first group) increases by el = 10 What is claimed as new is: 

mm and e2 (thickness of the second group) decreases by 1. A device for adjusting the value of the chromatism 

e2=10 mm, the equivalent path through the air be- aberrations of an optical system, which comprises an 

comes: 15 assembly consisting of at least four prismatic blades 

forming two optically parallel groups having a variable 
thickness and comprising two blades each, said blades 

for = 436 nm n] ^ 36 ^ = 5.82 mm n2 *^ , = 5.86 mm being made from transparent materials having the same 

5^1 $ f 2 index of refraction and the same index of dispersion for 

for » 546 nm ffJ (J46) = 5.90 mm „ 2 (546) - 5.90 mm 2Q the blades of a same group( bu( . a afferent index of 

for = 644 nm . 6 /' = 5.94 mm , 6 /* = 5.91 mm dispersion for each group, and control means for vary- 

" 1 * M4J nl {tm) ing the thickness of each group of blades while preserv- 
ing a constant total thickness, 

or, in other words, that between 644 nm and 436 nm, a 2. A device as claimed in claim 1, wherein said assem- 

difference between the paths thus introduced is 25 bly of movable blades forming two parallel groups of 

(5.94- 5.82) -(5.91 —5. 86) =0.07 mm. variable thickness is disposed on the path of a deflection 

This value may be increased or reduced according to of the main light beam, said deflection being obtained 

the thickness 8e and the difference between the con- by means of dichroic blades forming an integral part of 

stringencies. On the other hand, given a 4-degree incli- device. 

nation of the main beam in relation to the optical axis, 30 3 - ^ device claimed in claim 2 » further including a 

the difference (0.07 mm) introduced by this compensa- m «ans and at least one lens, all lenses being located 

tion between red and blue pictures is attended by a m *™f iate f ld ^b\y and an image plane and 

7 ' . . aucimcu uy a b further located tn at least close proximity to the 

dimensional difference of 5 microns. image plane along an optical axis of said assembly, and 

Thus, the device of this invention permits of adjusting 35 the means moving alI lenses a]ong the optica] axis 

the positions of the red and blue pictures, as well as their whereby optical distortion can be modified, 

dimensions. 4. In a color television camera with an optical system, 

If, on the other hand, the group of lenses located near an improvement for adjusting chromatic aberrations of 
the image has a focal length of the order of 40 mm and the optical system, the improvement comprising control 
the objective lens is located at a distance of about 100 40 means and at least four prismatic blades arranged into at 
mm from the image, a difference in position of 0.1 mm least two S rou P s havin i a thickness and including ex- 
will cause a geometrical distortion of the order of actl y two blades each and bein S optically parallel to 
0.03% for a 1 3-mm field, i.e. a dimensional difference of each the blad f . ™de from transparent 
only 4 microns materials having equal indices of refraction and having 

T . . * . . , it _ , , . . 45 indices of dispersion which vary from group to group 

In this respect, it is clear that the television camera „,v;i 0 ^ w • „^ MnT , t tlJ :*u;„ an „u *a +ul 

r , . t . wmle remaining constant witmn each group, and the 

adjustment method described hereinabove constitutes control meam varying of ^ blades with re . 

in itself one of the specific subject matters of the present spect t0 each other in a manner that the thickness of 

invention. In fact, this method is definitely original in each group is varied while a sum of all thicknesses of all 

comparison with hitherto known methods proposed for 50 groups remains constant during such variation, 

this specific adjustment. Besides, the method of the * * * * * 
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